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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention generally relates to the design 
of laser scanning systems tor reading bar code symbols 
or similar indicia and, more particularly, to method of 
changing the scanning pattern of a raster scan in order 
to more effectively read two dimensional bar code sym- 
bols. 

2. Description of the Related Art 

[0002] various optica! readers and optical scanning 
systems have been developed heretofore for reading 
bar code symbols appearing on a label or on the surface 
of an article. The bar code symbol itself is a coded pat- 
tern of indicia comprised of a series of bars of various 
widths spaced apart from one another to bound spaces 
of various widths, the bars and spaces having different 
light-reflecting characteristics. The readers and scan- 
ning systems elect ro-optically transform the graphic in- 
dicia into electrical signals, which are decoded into al- 
phanumerical characters that are intended to be de- 
scriptive of the article or some characteristic thereof. 
Such characters are typically represented in digital form 
and utilized as an input to a data processing system for 
applications in point-of-sale processing : inventory con- 
trol, and the like. Scanning systems of this general type 
have been disclosed, for example, in U.S. Patent Nos. 
4,251,798; 4 : 360.798; 4,369,361; 4,387,297; 4,409,470 
and 4,460,120, all of which have been assigned to the 
same assignee as the instant application, 
[0003] As disclosed in some of the above patents, one 
embodiment of such a scanning system resides, inter 
alia,' in a hand-held, portable laser scanning head sup- 
ported by a user, which is configured to allow the user 
to aim the head, and more particularly, light beam, at a 
target and a symbol to be read. 
[0004] The light source in a laser scanner is typically 
a gas laser or semiconductor laser. The use of a semi- 
conductor devices as the light source in scanning sys- 
tems is especially desirable because of their small size, 
low cost and low power requirements. The laser beam 
is optically modified, typically by a lens, to form a beam 
spot of a certain size at the target distance. It is preferred 
that the beam spot size at the target distance be approx- 
imately the same as the minimum width between re- 
gions of different light reflectivity, i.e., the bars and spac- 
es of the symbol. 

[0005] The bar code symbols are formed from bars or 
elements typically rectangular in shape with a variety of 
possible widths. The specific arrangement of elements 
defines the character represented according to a set of 
rules and definitions specified by the code or "symbol- 
ogy" used. The relative size of the bars and spaces is 



determined by the type of coding used, as is the actual 
size of the bars and spaces. The number of characters 
. per inch represented by the bar code symbol is referred 
to as the density of the symbol. To encode a desired 

5 sequence of characters, a collection of element ar- 
ran gements are concatenated togeth e r to form the com- 
plete bar code symbol, with each character of the mes- 
sage being represented by its own corresponding group 
of elements. In some symbologies a unique "start" and 

10 "stop" character is used to indicate where the bar code 
begins and ends. A number of different bar code sym- 
bologies exist. These symbologies include UPC/EAN, 
Code 39, Code 128, Codabar, and Interleaved 2 of 5. 
[0006] For the purpose of our discussion, characters 

is recognized and defined by a symbology shall be re- 
ferred to as legitimate characters, while characters not 
recognized and defined by that symbology are referred 
to as illegitimate characters. Thus, an arrangement of 
elements not decodable by a given symbology corre- 

20 sponds to an illegitimate characters) for that symbolo- 
gy. 

[0007] In order to increase the amount of data that can 
be represented or stored on a given amount of surface 
area, several new bar code symbologies have recently 

25 been developed. One of these new code standards, 
Code 49, introduces a "two-dimensional" concept by 
stacking rows of characters vertically instead of extend- 
ing the bars horizontally. That is, there are several rows 
of bar and space patterns, instead of only one row. The 

30 structure of Code 49 is described in U.S. Patent No. 
4,794,239. 

[0008] A one-dimensional single-line scan, as ordi- 
narily provided by hand-held readers, has disadvantag- 
es in reading these two dimensional bar codes; that is, 

35 the reader must be aimed at each row, individually. Like- 
wise, the multiple-scan -line readers produce a number 
of scan lines at an angle to one another so these are not 
suitable for recognizing a Code 49 type of two-dimen- 
sional symbols. 

4o [0009] In the scanning systems known in the art, the 
light beam is directed by a lens or similar optical com- 
ponents along a light path toward a target that includes 
a bar code symbol on the surface. The scanner func- 
tions by repetitively scanning the light beam in a line or 

4$ series of lines across the symbol rising scanning com- 
ponent such as a mirror disposed in the light path The 
scanning component may either sweep the beam spot 
across the symbol and trace a scan line across and past 
the symbol, or scan the field of view of the scanner, or 

50 do both. 

[0010] Scanning systems also include a sensor or 
photodetector which functions to detect light reflected 
from the symbol. The photodetector is therefore posi- 
tioned in the scanner or in an optical path in which it has 
55 a field of view which extends across and slightly past 
the symbol. A portion of the reflected light which is re- 
flected off the symbol is detected and converted into an 
electrical signal, and electronic circuitry or software de- 
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codas the electrical signal into a digital representation 
of the data represented by the symbol that has been 
scanned. For example, the analog electrical signal from 
the photodetector may typically be converted into a 
pulse width modulated digital signal, with the widths cor- 5 
responding to the physical widths of the bars and spac- 
es. Such a signal is then decoded according to the spe- 
cific symboiogy into a binary representation of the data 
encoded In the symbol, and to the alphanumeric char- 
acters so represented. io 
[001 1 ] The decoding process in known scanning sys- 
tems usually work in the following way. The decoder re- 
ceives the pulse width modulated digital signal from the 
scanner, and an algorithm implemented in software at- 
tempts to decode the scan. If the start and stop charac- is 
ters and the characters between them in the scan were 
decoded successfully and completely, the decoding 
process terminates and an Indicator of a successful read 
(such as a green light and/or an audible beep) is provid- 
ed to the user. Otherwise, the decoder receives the next 20 
scan, performs another decode attempt on that scan, 
and so on, until a completely decoded scan is achieved 
or no more scans are available. 



of the raster scanning beam traversing a two dimen- 
sional bar code which is misaligned with respect to 
the direction of scan, and re-orienting the direction 
of scan; 

Fig. 6 is a schematic diagram of an electrical circuit 
used to detect the bar and space patterns of a scan 
in order to determine whether a valid bar code has 
been scanned; 

Fig. 7 is a flow chart of an algorithm according to 
the present invention to distinguish one and two di- 
mensional bar codes; 

Fig. B is a block diagram of a circuit utilized in con- 
nection with the algorithm according to the present 
invention; 

Fig. 9 is a graph depicting a control signal utilized 
in connection with the circuit of Fig. 8; 

Fig. 10 is a schematic diagram of a circuit for gen- 
erating the control signal of Fig. 9; 



SUMMARY OF INVENTION 

[0012] According to a first aspect of the invention 
there is provided a device lor reading Indicia as defined 
by claim 1 . In a further aspect of the invention there is 
provided a method of scanning indicia as defined by 
claim 9. 

[0013] The invention itself, however, both as to its 
construction and its method of operation, together with 
additional objects and advantages thereof, will be best 
understood from the following description of specific 
embodiments when read in connection with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF DRAWING 
[0014] 

Fig. 1 is a highly simplified diagrammatic represen- 
tation of one embodiment of a laser scanning sys- 
tem according to the present invention; 

Fig. 2 is a diagram that depicts the scanning pattern 
of a raster scanner known in the prior art; 

Fig. 3a, 3b,. 3c and 3d depict the raster scanning 
pattern during different time intervals during reading 
a two dimensional bar code according to the 
present invention; 

Fig. 4 is a pictorial representation of the raster scan- 
ning beam traversing a one dimensional bar code; 

Fig. 5a, 5b, 5c and 5d is a pictorial representation 



25 Fig. 11a, 11b, 11c and 11 d depict various types of 
raster scanning pattern traversing a two dimension- 
al bar code for comparative illustration; 

Fig. 12a, 12b, 12c and 1 2d are graphic representa- 
30 tions of the density of scan lines at positions along 
the y-axis of the scan patterns of Fig. 11a, 11b, 1 1 c 
and 11 d respectively; and 

Fig. 13a, 13b, and 13c depicts a dual line scanning 
35 pattern that functions in a similar manner to the 
raster scanning pattern of Fig. 3. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

40 [0015] As used in this specification and the following 
claims, the term "symbol' and "bar code" is intended to 
be broadly construed and to cover not only patterns 
composed of alternating bars and spaces of various 
widths, but also other one or two dimensional graphic 

45 patterns, as well as alphanumeric characters. 

[0016] The invention generally relates to a scanner 
system based upon light source for reading indicia of 
different light reflectivity such as bar code symbols. A 
scanner system is provided in which adjustment of the 

50 spatial coverage of the raster scanning pattern of the 
scanning beam is automatically made to effect appro- 
priate detection, sweeping and/or scanning of symbols 
to be read. A method is further provided for operating a 
scanner system by providing a signal to the current drive 

55 of the light source and the scan controller in response 
to detection of indicia which represents or may repre- 
sent a portion of a desired target, such as a bar code 
symbol. 
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[0017] The scanning system may incorporate tech- 
niques for automatically initiating and terminajncorpo- 
rat techniques for automatically initiating and terminat- 
ing scanning of the target. One feature of some scanner 
systems is the use of a manually operated trigger to in- 
itiate scanning of the target, such as described in U.S. 
Patent 4,387,297. Although for many applications the 
use of a trigger is an important feature, there are some 
applications in which it may be desirable to use alternate 
activation techniques to initiating scanning, and such 
techniques are also within the scope of the present in- 
vention. 

[0018] The present invention provides a method and 
apparatus for operating a scanning system in which two 
different types of bar codes may be read - a standard 
linear bar code, and a two-dimensional bar code. The 
present invention also provides a technique for deter- 
mining the type of bar code and adjusting the vertical 
sweep of the raster scanning beam in order to effect a 
sufficient sweep to fully read a two dimensional bar 
code. 

[0019] Referring to Figure 1 , there is shown a highly 
simplified embodiment of one type of bar code reader 
that may be designed according to the principles of the 
present invention. The reader 100 may be implemented 
in a hand-held scanner, as illustrated, or a desk-top 
workstation or stationery scanner. In the preferred em- 
bodiment, the arrangement is implemented in a housing 
155 that includes an exit port 1 56 through which an out- 
going laser light beam 151 is directed to impinge on, and 
to be scanned across, symbols 170 located exteriorly of 
the housing. 

[0020] This hand-held device of Figure 1 is generally 
of the style disclosed in U.S. patent 4,760,248, or in U. 
S. Patent No. 4,896,026 and also similar to the config- 
uration of a bar code reader commercially available as 
part number LS B1 00 or LS 2000 from Symbol Technol- 
ogies, Inc. Alternatively, or in addition, features of U.S. 
Patent 4,387,297 or U.S. Patent 4,409,470 may be em- 
ployed in constructing the barcode reader unit of Fiqure 
1. 

[0021] Turning in Figure 1 in more detail, an outgoing 
light beam 1 51 is generated in the reader 1 00, usually 
by a laser diode or the like, and directed to impinge upon 
a bar code symbol disposed on a target a few inches 
from the front of the reader unit. The outgoing beam 151 
is scanned in a linear raster scan pattern in the present 
invention, and the user positions the hand-held unit so 
this scan pattern transverses the symbol to be read. Re- 
flected and/or scattered light 1 52 from the symbol is de- 
tected by a light-responsive device 158 in the reader 
unit, producing serial electrical signals to be processed 
and decoded for reproducing the data represented by 
the bar code. As used hereinafter, the term "reflected 
light" shall mean reflected and/or scattered light. 
[0022] In a preferred embodiment, the reader unit 1 00 
is a gun shaped device, having a pistol-grip type of han- 
dle 153. A movable trigger 154 is employed to allow the 



user to activate the light beam 151 anddetectorcircuitry 
when the user has positioned the device to point at the 
symbol to be read. A light-weight plastic housing 155 
contains the laser light source 146, the detector 1 58, the 
s optics 157, 147, 159 signal processing circuitry includ- 
ing a detector 17, and the CPU 140 as well as power 
source or battery 162. A light-transmissive window 156 
in the front end of the housing 155 allows the outgoing 
light beam 151 to exit and the incoming reflected light 
io 152 to enter. The reader 1 00 is designed to be aimed at 
a bar code symbol by the user from a position in which 
the reader 100 is spaced from the symbol, i.e., not 
touching the symbol or moving across the symbol. Typ- 
ically, this type of hand-held barcode reader is specified 
is to operate in the range of perhaps several inches (1 inch 
= 2,54 cm). 

[0023] The reader 1 00 may also function as a portable 
computer terminal, and include a keyboard 148 and a 
display 149, such as described in the previously noted 

20 U.S. Patent No. 4,409,470. 

[0024] As further depicted in Figure 1 , a suitable lens 
157 (or multiple lens system) may be used to focus the 
scanned beam into the bar code symbol at an appropri- 
ate reference plane. A light source 1 46 such as a sem- 

25 [conductor laser diode is positioned to introduce a light 
beam into the axis of the lens 1 57, and the beam passes 
through a partially-silvered mirror 147 and other lenses 
or beam-shaping structure as needed, along with an os- 
cillating mirror 1 59 which is attached to a scanning mo- 

30 tor 160 activated when the trigger 154 is pulled. If the 
light produced by the source 146 is not visible, an aiming 
light may be included in the optical system. The aiming 
light, rf needed, produces a visible-light spot which may 
be fixed, or scanned just like the laser beam; the user 

35 employs this visible light to aim the reader unit at the 
symbol. 

[0025] Fig 2 is a diagram that depicts the scanning 
pattern of a raster scanner known in the prior art. Such 
a pattern may be generated by vertical (or y-direction) 
40 displacement of a linear scan line driven in the x-direc- 
tion, such as described in U.S. Patent 4,387,297. In the 
prior art such scan pattern is fixed during scanning and 
reading of the symbol. 

[0026] Turning next to FIG 3 : there is shown a se- 
45 quence of views as a target containing a symbol is 
scanned by a raster scanning pattern to show the oper- 
ation of the present invention in one embodiment. 
[0027] As suggested from the highly simplified discus- 
sion in connection with FIG 3, a feature of the present 
$o invention is to provide a circuit which is capable of sam- 
pling the reflected light from only one portion of a target 
and performing a computation or analysis on the detect- 
ed electrical signal to determine if the detected portion 
is indicative that a bar code symbol has been detected. 
55 The preferred embodiment of such a detector circuit will 
be subsequently described with reference to Fig 6. 
[0028] One technique is to process the electrical sig- 
nal to produce a test signal to determine if the reflected 
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light of variable intensity represents a spatial variation 
of different light reflectivity that could be indicative of the 
presence of a predetermined indicia pattern such as a 
bar code symbol. 

[0029] An enabling signal would then be generated if 
the test signal exceeds a predetermined reference sig- 
nal. The light beam is then modified in response to the 
enabling signal in one or more respects as will be sub- 
sequently described. 

[0030] Another technique is to process the electrical 
signal to produce a count of the number of transitions 
between portions of different light reflectivity during a 
predetermined time period. The count would be used to 
determine whether the reflected light of different light re- 
flectivity is indicative of a presence of a predetermined 
indicia pattern such as a generic bar code symbol, a 
class of bar code symbols, or even a specific bar code 
symbol. An enabling signal would be generated if the 
count exceeds a predetermined minimum. Again ; the 
light beam would be modified in response to the ena- 
bling signal. 

[0031] Still another technique is to process the elec- 
trical signal to compute the ratio of the length of a indicia 
portion of low light reflectivity to one of high reflectivity 
to determine whether the reflected light of variable in- 
tensity represents a spatial variation of different light re- 
flectivity that could be indicative of a presence of a pre- 
determined indicia pattern and for generating an ena- 
bling signal if the ratio is less than a predetermined val- 
ue. The raster scanning pattern would be modified in 
response to the enabling signal. 

[0032] Yet another technique is to process the electri- 
cal signal to compare the signal from a first scan with 
the signal from a second subsequent scan to determine 
whether the reflected light of variable intensity over suc- 
cessive scans represents a substantially identical spa- 
tial variation of different light reflectivity that could be in- 
dicative of a presence of a predetermined indicia pat- 
tern. An enabling signal is generated if the comparison 
between a predetermined number of successive scans 
results in close or nearly identical match. The light beam 
would be modified in response to the enabling signal. 
Yet another is to compare several scans to determine if 
similar scans come in groups, which would be indicative 
of a 2D bar code. 

[0033] FIG. 3a is a highly simplified schematic repre- 
sentation of the present invention during a first stage of 
operation in which a bar code symbol, in this example 
a two dimensional bar code symbol, is spaced apart 
from the scanning pattern of the emitted light, depicted 
as a "narrow 11 raster scanning pattern. By a "narrow" pat- 
tern, as used in this specification, we mean a pattern 
having a height (in the y-direction), much smaller than 
the length (in the x-direction) of the scanning pattern. 
[0034] The operation of the present invention begins 
when a portion of a coded indicia is present in the scan- 
ning pattern, i.e. at the second stage shown in FIG. 3b. 
If the scanner is hand-held, the user, moves the scanner 



and positions it so that the scanning beam is directed to 
the location of the coded indicia. A portion of a coded 
indicia will be present in the scanning pattern of the emit- 
ted light from the scanner as shown in FIG. 3b. If the 

5 scanner is stationary, the user will move the target into 
the position of the pattern. The detector circuit 1 7 shown 
in Figure 6 is now operative to detect a portion of a sym- 
bol and will generate a laser enable signal to indicate if 
a bar code has been detected. If no bar code is detected, 

io the user may also seek to vary the distance between the 
scanner and the target, since the working range of the 
scanner may be limited even though the scanning pat- 
tern illuminates the bar code. The algorithm according 
to the present invention will further indicate that in this 

1& example a two dimensional bar code has apparently 
been detected, and will shrft operation of the apparatus 
into a third stage of operation. 

[0035] There are two ways to perform this operation. 
The first way is to decode the first row and determine 

20 on the basis of the decoded information whether the bar 
code is a one dimensional or two dimensional bar code. 
The second way is to utilize an intelligent sensing algo- 
rithm which is capable of determining on the basis of the 
code words detected and decoded whether the portion 

25 read is a portion of a one dimensional or a two dimen- 
sional bar code. 

[0036] FIG. 3c is a highly simplified schematic repre- 
sentation of the operation of the apparatus of the 
present invention during a third stage of operation in 

30 which the raster scanning pattern has increased in 
height so that a greater vertical dimension of the bar 
code is present in the scanning pattern of the emitted 
light. The bar code rows which are present in the scan- 
ning pattern will be read, decoded, and interpreted to 

35 determine whether an entire two dimensional bar code 
symbol has been scanned, as will be subsequently de- 
scribed. 

[0037] FIG. 3d is a highly simplified schematic repre- 
sentation of the operation of the apparatus of the 

40 present invention during a fourth stage of operation after 
the raster height has increased further and the entire 
bar code is present in the scanning pattern of the emitted 
light. After the entire bar code is read and decoded, the 
raster pattern will be terminated, or alternatively become 

^5 narrow or compress in height so that only a portion of 
the indicia will be covered by the beam. 
[0038] As suggested from the highly simplified discus- 
sion in connection with FIG. 3, a feature of the present 
invention is to provide a circuit which is capable of sam- 

$o pHng the reflected light from only a portion of a symbol 
and performing a computation or analysis to determine 
if the detected portion is indicative that a one or two di- 
mensional barcode symbol has been detected. Accord- 
ing to the embodiment shown in FIG. 3, the result of the 

55 computation or analysis by an algorithm is used to 
change the raster height between the second and third 
stages, as well as between the third and fourth stages 
of operation in the event a two dimensional bar code has 
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been detected. 

[0039] FIG. 4 depicts the raster scanning pattern tra- 
versing a one dimensional bar code, and more particu- 
larly a bar code which is skewed or misaligned with re- 
spect to the direction of scanning of the scan lines. It is 
noted by inspection of the Figure that even if the scan 
lines are not orthogonal to the bar code's vertical bars, 
successive scan lines still read the same sequence of 
bars and spaces. Such fact is used by the algorithm of 
the present invention to conclude that a one dimensional 
bar code has been detected. 

[0040] FIG. 5a, 5b, 5c and 5d is a pictorial represen- 
tation of the raster scanning beam traversing a two di- 
mensional barcode which is misaligned with respect to 
the direction of scan, and depicting the process accord- 
ing to the present invention of reorienting the direction 
of scan-until the scan pattern is aligned with the bar 
code. + 

[0041] FIG. 5a is a highly simplified schematic repre- 
sentation of the raster scanning pattern of the present 
invention during a first stage of operation in which the 
position of the two dimensional bar code is skewed or 
misaligned with respect to the direction of the raster 
scanning pattern. 

[0042] The operation of the present invention begins 
when the algorithm determines that a skewed bar code 
is present. Reference is made here to EP-A-0 384 955 
for a device and method for reading skewed two dimen- 
sional bar codes. The circuitry and optical components 
as described in such application may be utilized in the 
present invention to reorient the raster scanning pattern, 
as shown in Fig 5b. Further analysis is performed on 
data received from the new orientation, and if it is deter- 
mined the pattern is still skewed, the scanning pattern 
will again be reoriented in an interactive process until it 
is finally aligned with the bar code as shown in the po- 
sition of Fig. 5c. 

[0043] FIG. 5c is a highly simplified schematic repre- 
sentation of the operation of the apparatus of the 
present invention during a third stage of operation in the 
which raster scanning pattern has been reoriented so 
that the rows of the two dimensional bar code are par- 
allel to the scanning pattern. The bar code rows which 
are present in the scanning pattern will be read, decod- 
ed, and interpreted, as described in connection with Fig. 
3b. 

[0044] FIG. 5d is a highly simplified schematic repre- 
sentation of the operation of the apparatus of the 
present invention during a fourth stage of operation after 
the raster height has increased further and the entire 
bar code is present in the scanning pattern of the emitted 
light. After the entire bar code is read and decoded, the 
raster pattern will narrow so that only a portion of the 
indicia will be covered by the beam. 
[0045] The present invention also permits a relatively 
bright, small height rectangular laser raster scanning 
pattern to be used to enable the user to aim and direct 
the beam toward a barcode symbol to be read. The user 



then proceeds to scan the symbol, and the device de- 
tects light reflected from the symbol and generating an 
electrical signal in response to the reflected light. The 
signal is processed and interpreted, and control circuitry 
5 modifies the height of the raster scan pattern in re- 
sponse to the electrical signal. 

[0046] The aiming and scanning feature usingasmall 
height raster scanning pattern may be implemented with 
different activation or triggering modes, which has been 
to described in detail in previous applications. 

[0047] There are a number of possible scanning 
modes that may be implemented in connection with 
hand-held or fixed mount laser scanners: (a) the normal 
trigger mode; (b) the trigger spot and scan mode; and 
* s (c) the dual position trigger mode. Mode (c) has been 
described in U.S. Patent No. 5.117.098 in connection 
with a long-range scanner, but such a scanning mode 
is equally applicable to other types of scanners. 
[0048] In the normal triggered mode, the laser beam 
20 is normally off. A trigger is used in the normal triggered 
mode to initiate the rapid and repetitive scanning of the 
target symbol. For proper counting, it is necessary to 
distinguish between the situation in which many scans 
have been performed on a single object, or the situation 
25 in which one or more scans have been performed on a 
plurality of objects with identical symbols. The capability 
of sensing each object to be scanned in its turn is critical 
for successful applications of bar code scanning in data 
collection, inventory, and similar applications. 
3o [0049] As is known in prior art scanners (such as de- 
scribed in U.S. Patent No. 4,387,297) a trigger is oper- 
ative for actuating the scanning means to repetitively 
sweep the bar code symbol a number of times each time 
the trigger is actuated. The trigger is preferably a man- 
35 ually-depressible switch mounted on the housing in the 
vicinity of the interconnection of the barrel and handle 
portions of the housing The trigger switch is located on 
the handle portion such that the forefinger of the user's 
hand can be used to manually depress the switch. Each 
time the switch is depressed the scanning means 
sweeps the symbol many times, until a complete decode 
or a time out is reached. 

[0050] In the normal triggered mode, when the de- 
code circuitry successfully decodes the symbol, the de- 
45 code circuitry generates a successful decode signal and 
may actuate an indicator located in the scanner. The in- 
dicator may be an auditory-type beeper and/or a light 
emitting diode. When the beeper sounds and/or when 
the diode lights up, then the user knows that the scan- 
$o ring for that particular symbol has been terminated. 
[0051] In the triggered spot and scan mode, such as 
described in U.S. Patent Application No. 260,692 (which 
corresponds to EP-A-364 676), after the trigger is 
pulled, the beam only comes on at a narrow scanning 
55 angle. In such an operational mode, a very bright, short 
line about 1" in length is formed by the narrow laser 
scanning beam. The bright small line formed on the tar- 
get is used by the user holding the laser scanner to man- 
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ualty aim and direct the beam to the specific location on 
the target where the user actually sees the bar code is 
located. When an indicia pattern indicative of a bar code 
symbol has been detected, the beam will automatically 
widen, thereby sweeping the entire symbol so that it can 
be decoded. 

[0052] In the dual position trigger mode, the trigger 
has a first and a second operational position. If the trig- 
ger is pulled to a first position the beam is directed in a 
fixed, non-scanning path to form a narrow aiming beam. 
In such an operational mode, a very bright spot is formed 
by the narrow beam. The bright spot is used by the user 
holding the laser scanner to manually aim and direct the 
beam to the location where the user actually sees the 
bar code is located. Typically the user will position the 
spot approximately at the center of the bar code. The 
user will then pull the trigger to a second position to in- 
itiate scanning. When the second position of the trigger 
is reached, the beam will widen to sweep the entire sym- 
bol so that it can be decoded Although in some cases 
the beam may be dimly reflective or not visible to the 
user, since the beam has already been positioned, the 
sweep will cover the symbol and decode will take place. 
[0053] In the present invention, the narrow scanning 
pattern will function as an aiming beam and as a range 
orientation detector. The pattern will not open up unless 
it is within the proper range and orientation, thus provid- 
ing a method for teaching the operator the right orienta- 
tion of a hand-held scanner to correctly read a bar code 
symbol. 

[0054] Turning next to FIG. 6 there is shown a sche- 
matic diagram of an embodiment of a preferred detector 
circuit 17 as used in the present invention. This circuit 
is identical to that disclosed in U.S. Patent No. 
5,229,591, and is included herein for completeness of 
the discussion. The signal from the amplifier/digitizer 16 
is applied to the input of an invertor 31, the output of 
which is applied to a diode 32. An RC circuit is formed 
by first resistor R1 and capacitor (C) 34 with the resistor 
R1 being connected in series between the output of the 
diode 32 and a first input 35 of an open collector output 
comparator 37. The capacitor (C) 34 is connected be- 
tween the first input 35 and ground potential, and a sec- 
ond resistor R2 is connected between first input 35 and 
ground potential. The resistance value of resistor R1 is 
preferably much less than that of resistor R2. 
[0055] The second input 38 of the comparator is con- 
nected to the node of a voltage divider formed by resistor 
R4 and R5 which are connected in series between po- 
tential V and ground. The output 41 of the comparator 

37 is connected to the "laser enable" signal line, as well 
as a feedback through a resistor R3. The feedback f rom 
the output of the comparator 37 provides a hysteresis 
effect to the comparison operation since the other ter- 
minal of the resistor R3 is connected to the second input 

38 of the comparator 37. The operation of the detector 
circuit 1 7 can be described as follows: when the digitizer 
outputs a bar, the capacitor charges up with a time con- 



stant of approximately R1C since R2 is much greater 
than R1 . When the digitizer outputs a space, the capac- 
itor discharges through R2 since the diode 32 prevents 
the discharging through R1. The time constant R2C is 

5 much greater than the time constant R1 C so that more 
space time is required to cancel the effect of a bar. 
[0056] After several bars and spaces of typical densi- 
ty, a voltage is developed on the capacitor 34 which ex- 
ceeds the threshold which has been set with the use of 

to the comparator 37. At this time, a "trigger" or laser en- 
able signal is output from the comparator 37 to indicate 
the presence of a bar code. 

[0057] The open collector output of the comparator 37 
is driven low at this point which lowers the threshold of 

is the comparator so that minor voltage changes on the 
capacitor 34 due to the following bars and spaces, and 
quite zone, will not disable the trigger signal. 
[0058] The circuit as described would also trigger if a 
long black bar were to be scanned. However, in the pre- 

20 ferred embodiment, the digitizer includes a circuit which 
discriminates against reading a long black bar, i.e., the 
digitizer functions as a high pass filter. One such digitizer 
circuit would utilize a time-out so that if a long black bar 
was scanned, only a short pulse would be generated. 

25 When such a short pulse signal is applied to the detector 
circuit 1 6, the threshold will not be exceeded and a "trig- 
ger" signal will not be output. 

[0059] The trigger signal will only be released after a 
relatively long time during which there are no bars digi- 

30 tized. When the scanner is moved away from a symbol, 
the capacitor will discharge through R2C and the trigger 
signal will be released which will indicate to the decoding 
logic or the detector circuit that the same symbol is no 
longer being scanned 

35 [0060] The bar code sensing circuit depicted in FIG. 
6 is one of the key features of the system since it is sen- 
sitive to a specific pattern of images. The circuitry is re- 
sponsive to a pattern of high and low reflected light sig- 
nals to charge and discharge the capacitor 34, with the 

40 net charge being utilized to generate a trigger signal af- 
ter some threshold has been reached. 
[0061] The circuit described in FIG. 6 is useful to dis- 
criminate a barcode in the scan field from text or other 
graphics. To do this it exploits the single dimension as- 

45 pect of a bar code to differentiate it from text. It relies on 
motion of the scanline, which ordinarily would come 
from motion of the scanner in a user's hand, to compare 
different slices of the pattern in the scanfield. If succes- 
sive slices were similar, within limits determined by the 

50 implementation, it was highly probable that a barcode 
was being scanned If successive slices were dissimilar, 
it was likely that a barcode was not being scanned. This 
algorithm is modified to allow two dimensional bar code 
to be discriminated from graphics. It relies on the one 

55 dimensional nature within regions in the Y dimension. 
[0062] The algorithm according to the present inven- 
tion is preferably implemented in software, and execut- 
ed by the CPU 140 in the scanner. The algorithm in Fig. 
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7 can be used to discriminate among one dimensional 
bar codes, two dimensional (or "stacked") barcodes, 
and text or other graphics. A raster scan pattern accord- 
ing to the present invention is naturally suited to work 
together with this algorithm since it automatically pro- 
vides the movement of the scanline orthogonal to the 
scanline orientation, which guarantees that successive 
scanlines cross different slices of the scanned pattern, 
which is relied upon by the algorithm. 
[0063] The algorithm minimizes the amount of 
processing that would be done on the data provided 
from the scanner, and thus reduces the latency the sys- 
tem will have in fully reading a barcode symbol. Another 
feature of the algorithm is to provide a method to control 
operational parameters of the scanning system, such as 
horizontal and vertical scan angles, in response to the 
type of barcode that is determined to be scanned. 
[0064] FIG. 7 illustrates an operational flow chart for 
a scanner operative for scanning along a predetermined 
direction lengthwise of an indicium, e.g., a bar code 
symbol, to be read (also known as X-axis scanning), and 
for scanning in a transverse direction which is orthogo- 
nal to the predete rmined direction (also known as Y-axis 
scanning). As described, for example, in U.S. Pat. No. 
4,387,297, individual X-axis scan means and Y-axis 
scan means may be utilized to obtain a scan pattern of 
any desired shape. Thus, if the X-axis scan means is 
solely operated, then only a generally linear scan line 
will be generated at the symbol. If the X- and Y-axis scan 
means are driven at uniform rates of speed, then a 
raster-type scan pattern, comprising a set of generally 
parallel scan lines, extending both along the length and 
height of the symbol, will be generated. If the X- and Y- 
axis scan means are driven at sinusoidally varying rates 
of speed, then a Lissajous-type omnidirectional scan 
pattern is generated at the symbol. Reference is also 
made to U.S. Patent No. 5,168,149. 
[0065] Of course, other types of scan patterns are 
comprehended within the scope of this invention. For 
example, the X-axis scan means need not generate a 
single scan line as the X-axis scan pattern, but instead, 
can generate a plurality of mutually parallel scan lines 
as the X-axis scan pattern. This plurality of scan lines is 
spaced apart over a relatively short first distance across 
the height of the symbol. In the case where the Y-axis 
scan pattern is also constituted of a set of mutually par- 
allel scan lines spaced apart of each other over a second 
distance along the height of the symbol, this second dis- 
tance is greater than the first distance. Thus, a variety 
of raster-type scan patterns may be generated, one of 
reduced height to representing X-axis scanning, and 
others of various increased heights to which represent 
Y-axis scanning. 

[0066] As used in FIG. 7, the term "Y opening" signi- 
fies operation of the Y-axis scan means to change the i 
height of the raster scanning pattern 
[0067] Block 200 in FIG. 7 represents the first step in 
the algorithm at the onset of scanning. In the case of a 



hand-held scanner, scanning is typically initiated by mu- 
tual actuation of a trigger. There is either no Y-axis scan- 
ning or a constant y-axis scanning at this time, i.e., no 
increase in height of the raster scanning pattern. 
r [0068] Block 201 represents the next sequential step 
in the algorithm corresponding to operation of the X-axis 
scan means and acquiring the data resulting from a sin- 
gle scan across the target. 

[0069] Block 202 represents the next step of the 
> above-mentioned algorithm for distinguishing between 
one-dimensional and two-dimensional bar code sym- 
bols. If the algorithm determines that the symbol is not 
two dimensional, then block 203 represents the attempt- 
ed decoding of the one-dimensional symbol. If the one- 
: dimensional symbol is successfully decoded at the 
stage of block 205, then the decoded data is sent out to 
the next stage at block 207 for further processing. If the 
one-dimensional symbol is not successfully decoded at 
block 205, then the X-axis scan means at block 201 re- 
mains operational until a successful decode has oc- 
curred, or until a predetermined amount of time has 
elapsed. 

[0070] If the algorithm at block 202 determines that 
the symbol is two dimensional, then the Y-axis scan 
means is actuated at block 204. Block 206 represents 
the attempted decoding of the two-dimensional symbol. 
If the two-dimensional symbol is successfully decoded 
at block 208, then the decoded data is sent out at bbck 
20g for further processing and, concomitantly, the Y-axis 
scan means is deactuated. If the two-dimensional sym- 
bol is not successfully decoded at block 208, then the 
Y-axis scan means remains operational until a success- 
ful decode has occurred or until a predetermined 
amount of time has elapsed. The predetermined amount 
of time is typically on the order of three (3) seconds, 
which would be regarded as sufficient time for an oper- 
ator to sight the symbol and obtain a successful decode. 
[0071] Turning now to FIG. 8, in a preferred embodi- 
ment, the aforementioned block 202 which depicts the 
algorithm for distinguishing between one-dimensional 
and two-dimensional barcode symbols generates a dig- 
ital output signal which has either a HIGH state or a LOW 
state, depending on whether a one-dimensional or a 
two-dimensional symbol is respectively detected. This 
output signal is conducted to an amplitude control circuit 
21 0 (shown in detail in FIG. 1 0) operative for generating 
a control signal V c (shown graphically as a function of 
time in FIG. 9). 

[0072] Returning to FIG. 8, an oscillator212 for Y-axis 
operation is operative for generating the basic driving 
signal for operating a Y-axis driver 21 4 and, in turn, the 
y-axis scan means 21 6. The driving signal has a periodic 
waveform, e.g. sinusoidal, triangular, etc. The driving 
signal is fed together with the control signal V c to a mul- 
tiplier 218. The control signal V c controls the amplitude 
of the driving signal. 

[0073] Another important feature of the invention is to 
teach the operator of the scanner the correct range and 
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orientation of the scanner to read symbols quickly and 
accurately, so a feed-back signal (an audible "beep" or 
a visual indicator) may be actuated when a symbol is 
detected in range. 

[0074] As previously described, the preferred embod- 
iment generates a first raster-scan of reduced height for 
x-axis scanning and a second raster-scan ol increased 
height for Y-axis scanning. In this case, when a two-di- 
mensional bar code symbol is detected, the height or Y 
dimension of the raster pattern grows linearly from an 
initial amplitude until the final height of amplitude V 2 
is reached. The control signal needed to perform this 
operation is depicted in FIG. 9. 

[0075] FIG. 10 shows the amplitude control circuit 210 
operative for generating the control signal V c depicted 
in FIG. 9. The output signal from block 202 is conducted 
~ to an analog switch 220 which is connected in parallel 
across a charging capacitor C v 

[0076] An OP Amp 222 has one input connected to 
ground through a variable resistor R 8 , and another input 
connector to a junction between resistor R$ and R 7 . The 
other end of resistor F^ is connected to a supply voltage 
V^; and the other end of resistor R 7 is connected to 
ground. A voltage V| appears at the junction between 
resistors R 6 and R 7 . 

[0077] The output of the OP Amp 222 is connected to 
a zener diode through a resistor Rg, and also to one side 
of the capacitor C v An output voltage V 0 is connected 
to ground through a potentiometer R l0 from whose wip- 
er arm the control voltage V c is taken. 
[0078] In operation, when no two-dimensional bar 
code symbol is detected, the output signal from block 
202 is set to the LOW state, thereby closing the switch 
220 and discharging C v V 0 is then equal to Vj which is 
set b y V oc> Re and R 7 . 

[0079] When a two-dimensional bar code symbol is 
detected, the output signal of block 202 is set to the 
HIGH state, which opens the switch 220, thereby allow- 
ing C 1 to charge up at a rate set by vy. R B and C t . During 
this time, the circuit is operating as a linear integrator 
and the voltage V c will grow linearly. Eventually, V Q will 
reach the breakdown voltage V z of the zener diode and 
will no longer rise. Rg limits the current in the zener diode 
to safe levels. The voltage V Q will then remain at the volt- 
age V 2 until the switch 220 is again closed which will 
rapidly discharge C t and force V Q to be equal to Vj. R 10 
is provided to scale the voltage V D to th e desired voltage 
V c 

[0080] The above described method of operation as- 
sures that the scan line in positioned by the U6er at ap- 
proximately the vertical midpoint of the bar code. An ad- 
ditional embodiment of the present invention contem- 
plates that a user may not in fact accurately position the 
scan line at the midpoint, but closer to the top or bottom 
edge. Such an embodiment provides an algorithm to de- 
termine how the raster scan is implemented in both the 
y-positive and y-negative directions; for example, the 
raster scan may grow in the positive and negative direc- 



tions at different rates depending upon the position 
along the y-axis of the initial scan line. The position of 
the initial scan line may be determined by reading the 
row number of the 2D bar code, and an algorithm em- 

5 ployed to determine whether the most efficient expan- 
sion of the raster scan pattern would be to row the pat- 
tern at different rates on either side of the initial scan 
line. As an example, if the initial scan line was deter- 
mined to be on the third row of a 2D bar code the algo- 

io rithm would specify that the growth of the raster scan 
pattern in the y-negative direction would be considera- 
bly greater than the growth in the y-positive direction. 
The implementation of such an algorithm and the spec- 
ification of the growth rates based upon the row of the 

is initial scan line are all within the skill of those familiar 
with the art of decoding 2D bar code symbols and will 
not be described in detail here. 

[0081] Turning next to FIG. 11 and 12, there is shown 
a sequence of views in FIG. 11 as a target containing a 
20 symbol is scanned by a raster scanning pattern to show 
the offset of the operation of the present invention in 
terms of the line density (shown in FIG. 12) as different 
stages of operation corresponding to an increasing 
height. 

25 [0082] FIG. 11a is a highly simplified schematic rep- 
resentation of the integration over time of the scanning 
patterns of Figures lib, 11c, and 11d resulting in aver- 
age uniform density. The line density (or number of 
raster scanning lines per unit vertical dimension) is 

30 shown graphically in FIG. 12a immediately to the right 
of Figure 11a. 

[0083] FIG. 11b is a highly simplified schematic rep- 
resentation of the scanning pattern of the raster scan- 
ning pattern embodiment of the present invention during 

35 a first stage of operation in which a bar code symbol, in 
this example a two dimensional barcode symbol, is con- 
tained within the scanning pattern of the emitted light. 
FIG. 12b depicts the line density of the scanning pattern 
shown in FIG. 11b. 

40 [0084] FIG. 11c is a highly simplified schematic rep- 
resentation of the operation of the apparatus of the 
present invention during a second stage of operation in 
which the raster scanning pattern has increased in 
height so that a greater vertical dimension of the bar 

45 code is present in the scanning pattern of the emitted 
light. The bar code rows which are present in the scan- 
ning pattern will be read, decoded, and interpreted to 
determine whether an entire two dimensional bar code 
symbol has been scanned, as has been previously de- 

50 scribed. FIG. 12c depicts the line density of the scanning 
pattern shown in FIG. 11c. 

[0085] FIG. 11d is a highly simplified schematic rep- 
resentation of the operation of the apparatus of the 
present invention during a third stage of operation in 
55 which the raster pattern height has increased further 
and the first and last rows of the two dimensional bar 
code is present in the scanning pattern of the emitted 
light. After the entire barcode is read and decoded, the 
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raster pattern will be terminated, or alternatively become 
narrow height. FIG. 12d depicts the line density of the 
scanning pattern shown in FIG. 11d. 
[0086] Turning next to FIG. 1 3 ; there is shown a se- 
quence of views as a target containing a symbol is 
scanned by a dual line scanning pattern to show the op- 
eration of the present invention in another embodiment. 
[0087] FIG. 13a is a highly simplified schematic rep- 
resentation of scanning pattern of the dual line embod- 
iment of the present invention during a first stage of op- 
eration in which a bar code symbol, in this example a 
two dimensional bar code symbol, is contained within 
the scanning pattern of the emitted light, two lines 
spaced a narrow distance apart. 

[0088] There are different methods for generating a 
dual line scanning pattern. The first method is to utilize 
two lasers with each laser associated with one of the 
two line scanning patterns. Each laser could be alter- 
nately activated so that at any given time only one laser 
beam is directed to the target. A second approach is to 
utilize a single laser with any optical mechanism which 
scans the target alternately with one of the two scan 
lines and then the other. Such an optical mechanism 
may be, for example, a scanning mirror which is tilted 
between two angles. Each position of such mirror cor- 
responds to one of the scanning paths. The angle may 
be increased over time so that the distance between the 
two scan lines increases from any initial value to a max- 
imum value. Reference may be made to U.S. Patent No. 
4,871,904 to disclose the use of two mirrors in any op- 
tical path for changing a scan pattern. In the implemen- 
tation section in the present invention the two mirrors 
are not operated simultaneously, but the mirror is shifted 
between two fixed positions and only when such mirror 
has been placed in such fixed position would the second 
mirror associate with the longitudinal scanning line be- 
ing activated. 

[0089] As has been discussed in connection with FIG. 
3, the detector circuit 17 is now operative to detect a 
portion of a symbol and functions to generate a laser 
enable signal if a bar code has been detected. The al- 
gorithm according to the present invention will further 
indicate that in this example a two dimensional bar code 
has apparently been detected, and will shift operation 
of the apparatus into the next stage of operation. 
[0090] FIG. 13b is a highly simplified schematic rep- 
resentation of the operation of the apparatus of the 
present invention during a second stage of operation af- 
ter the dual scanning pattern has increased in height so 
that a greater vertical dimension of the bar code is 
present in the scanning pattern of the emitted light. The 
bar code rows which are present in the scanning pattern 
will be read, decoded, and interpreted to determine 
whether an entire two dimensional bar code symbol has 
been scanned, as has been previously described. 
[0091] FIG. 13c is a highly simplified schematic rep- 
resentation of the operation of the apparatus of the 
present invention during a third stage of operation after 



the dual line height has increased further and the first 
and last rows or the two dimensional bar code is present 
in the scanning pattern of the emitted light. After the en- 
tire bar code is read and decoded, the dual line pattern 
£ will be terminated, or alternatively become narrow 
height. 

[0092] Although the present invention has been de- 
scribed with respect to reading one or two dimensional 
barcodes, it is not limited to such embodiments, but may 

io also be applicable to more complex indicia scanning ap- 
plications. It is conceivable that the method of the 
present invention may also find application for use with 
various machine vision or optical character recognition 
applications in which information is derived from other 

is types of indicia such as characters or from the surface 
characteristics of the article being scanned. 
[0093] In all of the various embodiments, the ele- 
ments of the scanner may be assembled into a very 
compact package that allows the scanner to be fabricat- 

& ed as a single printed circuit board or integral module. 
Such a module can interchangeably be used as the la- 
ser scanning element tor a variety of different types of 
data acquisition systems. For example, the module may 
be alternately used in a hand-held scanner, a table top 

?s scanner attached to a flexible arm or mounting extend- 
ing over the surface of the table or attached to the un- 
derside of the table top, or mounted as a subcomponent 
or subassembly of a more sophisticated data acquisition 
system. 

» [0094] The module would advantageously comprise 
a laser/optics subassembly mounted on a support, a 
scanning element such as a rotating or reciprocating 
mirror, and a photodetector component. Control or data 
lines associated with such components may connected 

® to an electrical connector mounted on the edge or ex- 
ternal surface of the module to enable the module to be 
electrically connected to a mating connector associated 
with other elements of data acquisition system. 
[0095] An individual module may have specific scan- 

o ning or decoding characteristics associated with it, e.g. 
operability at a certain working distance, or operability 
with a specific symbology or printing density. The char- 
acteristics may also be defined through the manual set- 
ting of control switches associated with the module. The 

5 user may also adapt the data acquisition system to scan 
different types of articles or the system may be adapted 
for different applications by interchanging modules on 
the data acquisition system through the use of the sim- 
ple electrical connector. 

> [0096] The scanning module described above may al- 
so be implemented within a self-contained data acqui- 
sition system including one or more such components 
as keyboard, display printer, data storage, application 
software, and data bases. Such a system may also in- 

' elude a communications interface to permit the data ac- 
quisition system to communicate with other components 
of a local area network or with the telephone exchange 
network, either through a modem or an ISDN interface, 
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or by low power radio broadcast from the portable ter- 
minal to a stationary receiver. 

[0097] It will be understood that each of the features 
described above, or two or more together, may find a 
useful application in other types of scanners and bar 
code readers differing from the types described above. 
[0098] While the invention has been illustrated and 
described as embodied in it is not intended to be limited 
to the details shown, since various modifications and 
structural changes may be made without departing in 
any way from the scope of the present invention. 



Claims 

1. A device (100) for reading indicia (1 70) of different 
light reflectivity such as bar code symbols, compris- 
ing: 

a) a light beam scanner for generating a light 
beam (151) directed toward indicia (170) to be 
read and for scanning said light beam along a 
first direction across said indicia to be read and 
for moving said light beam in a second direction 
which is orthogonal to the first direction, thus 
moving said light beam (151) along said indicia 
(170) in a raster scanning pattern; and 

b) a light detector (158) for receiving reflected 
light (152) from said indicia (170) and for gen- 
erating electrical signals responsive to said re- 
flected light (152), characterised by 

c) means (1 40) for determining from the reflect- 
ed light (1 52) whether the indicia correspond to 
a portion of a linear barcode symbol or a portion 
of a two-dimensional symbol; and 

d) means (140, 210, 220) for controlling the 
height of said scanning pattern in the second 
direction in accordance with signals produced 
by said determining means (140). 

2. A device according to claim 1 , wherein said means 
(140, 210, 220) for controlling the height of said 
scanning pattern comprises means (210, 220) for 
changing the scan line spacing in said scanning pat- 
tern. 

3. A device according to claim 1 , wherein said device 
further comprises means (17) for detecting whether 
said electrical signals represent a pattern of a bar 
code symbol. 

4. A device according to claim 3, wherein said control- 
ling means switches said raster scanning pattern 
from a small height mode to a larger height mode 
when said determining means (140) determines 
that the indicia correspond to a portion of a two-di- 
mensional symbol. 



5. A device according to any of the preceding claims, 
wherein said light beam scanner moves said light 
beam (151 ) along a first scan path or along a sec- 
ond scan path in response to said controlling 

5 means 

6. A device according to claim 5, wherein said first and 
second scan paths are selected by changing the 
scanning height of said raster scanning pattern. 

10 

7. A device according to claim 1 , wherein said indicia 
include linear bar code symbols, or two dimensional 
symbologtes in which data or information is repre- 
sented in the form of bars or elements of various 
widths arrayed in rows, one row adjacent to and be- 
neath another row, with each row including a plural- 
ity of codewords of information, and each codeword 
representing at least one information bearing char- 
acter, 

wherein the height of said scanning pattern in the 
second direction is increased upon determining of 
the indicia as a portion of a two dimensional sym- 
bology. 

A device according to any of the preceding claims 
wherein said light beam scanner includes a semi- 
conductor laser light source (146) to produce said 
light beam; and further comprising a gun-shaped 
housing (155) having an exit port (156), wherein 
said light beam scanner and said light detector 
(158) are located in said housing (155), and said 
housing (155) includes a handle portion (153) of a 
size designed to be gripped by a user, and a barrel 
portion connected to the handle portion (153) 

A method of scanning indicia (170) of different light 
reflectivity such as bar code symbols, comprising: 

a) generating a light beam (151) directed to- 
ward indicia (1 70) to be read and scanning said 
light beam along a first direction across said in- 
dicia to be read and moving said light beam in 
a second direction which is orthogonal to the 
first direction, thus moving said light beam 
(151 ) along said indicia (170) in a raster scan- 
ning pattern; and 

b) detecting light (152) reflected from said indi- 
cia (1 70) and generating an electrical signal re- 
sponsive to said reflected light (152), charac- 
terised by 

c) determining from the reflected light (152) 
whether the indicia correspond to a portion of 
a linear bar code symbol or a portion of a two- 
dimensional symbol; and 

d) modifying the height of said scanning pattern 
in the second direction in accordance with sig- 
nals produced in said determining step. 
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10. A method according to claim 9, wherein said step 
of modifying the height of said scanning pattern 
comprises changing the scan line spacing of said 
scanning pattern. 

5 

11. A method according to claim 9, wherein said step 
of modifying includes changing the shape of the 
path of said light beam. 

12. A method according to claim 11, further including io 
the step of determining whether or not said electri- 
cal signal exhibits characteristics of a bar code sig- 
nal. 

13. A method according to claim 1 2, wherein said step is 
of determining includes deciding if the scanning di- 
rection is substantially orthogonal to the bars of a 
two-dimensional bar code symbol. 

20 

Patentanspruche 

1. Vorrichtung (100) zum Lesen von Anzeigemitteln 
(1 70) mit unterschiedlicher Lichtreflektivitat wie bei- 
spielsweise von Strichcodesymbolen, wobei fol- ss 
gendes vorgesehen ist: 

a) eine Lichtstrahlabtastvorrichtung zur Erzeu- 
gung eines Lichtstrahls (1 51 ), der zu den zu le- 
senden Anzeigemitteln (170) hin geleitet wird, 30 
und zur Tastung dieses Lichtstrahls entlang ei- 
ner ersten Richtung uber das zu lesende An- 
zeigemittel hinweg und zur Bewegung des 
Lichtstrahls in einer zweiten Richtung senk- 
recht zur ersten Richtung, auf welche Weise 35 
der Lichtstrahl (151) entlang der Anzeigemittel 
(170) in einem Rasterabtastmuster bewegt 
wird; und 

b) ein Lichtdetektor (158) zum Empfang des 
von den Anzeigemitteln (1 70) reflektierten Lich- *o 
tes (152) und zur Erzeugung von elektrischen 
Signalenansprechendauf das reflektierte Licht 
(152), gekennzeichnet durch 

c) Mittel (140) zur Bestimmung aus dem reflek- 
tierten Licht (1 52), ob das Anzeigemittel einem 45 
Teil eines linearen Strichcodesymbols Oder ei- 
nem Teil eines zweidimensionalen Symbols 
entspricht; und 

d) Mittel (140, 21 0^ 220) zur Steuerung der Ho- 
ne des erwahnten Abtastmusters in der zweiten so 
Richtung entsprechend von durch die erwahn- 
ten Bestimmungsmittel (140) erzeugten Signa- 

le. 

2. Vorrichtung nach Anspruch 1 , wobei die Mittel (1 40, ss 
210, 220) zur Steuerung der Hohe des Abtastmu- 
sters Mittel (210, 220) aufweisen, urn den Abtastli- 
nienabstand in dem Abtastmuster zu andern. 



3. Vorrichtung nach Anspruch 1, wobei die Vorrich- 
tung ferner Mittel (1 7) aufweist zum Detektieren, ob 
die erwahnten elektrischen Signale ein Muster ei- 
nes Strichcodesignals reprasentieren. 

4. Vorrichtung nach Anspruch 3, wobei die Steuermit- 
tel das erwahnte Rasterabtastmuster von einer 
Kleinhdhenbetriebsart in eine Betriebsart mit gro- 
Gerer Hohe umschalten, wenn die Bestimmungs- 
mittel (140) bestimmen, daB die Anzeigemittel ei- 
nem Teil eines zweidimensionalen Symbols ent- 
sprechen. 

5. Vorrichtung nach einem der vorigen Ansp ruche, 
wobei die Lichtstrahlabtastvorrichtung den Licht- 
strahl (151 ) entlang eines ersten Abtastpfades oder 
entlang eines zweiten Abtastpfades ansprechend 
auf die Steuermittel bewegen. 

6. Vorrichtung nach Anspruch 5, wobei die ersten und 
zweiten Abtastpfade durch Anderung der Abtastho- 
he des Rasterabtastmusters ausgewahlt werden. 

7. Vorrichtung nach Anspruch 1 , wobei die Anzeige- 
mittel tineare Strichcodesymbole umfassen oder 
zweidimensionale Symbologien oder Symbolan- 
ordnungen, indenen Daten oder Information in der 
Form von Strichen oder Elementen verschiedener 
Breiten angeordnet in Reihen oderZeilen reprasen- 
tiert ist wobei eine Zeile benachbart und unterhalb 
zu einer anderen Zeile angeordnet ist und wobei je- 
de Zeile eine Vielzah! von Informationscodewortern 
enthalt, wobei jedes Codewort mindestens ein in- 
formationstragendes Zeichen reprasentiert, und 
wobei die Hohe des erwahnten Abtastmusters in 
der zweiten Richtung dann vergroBert wird, wenn 
das Anzeigemittel als ein Teil einer zweidimensio- 
nalen Symbologie bestimmt wird. 

8. Vorrichtung nach einem der vorigen Anspruche, 
wobei die Lichtabtastvorrichtung eine Halbleiterle- 
selichtquelle (14B) aufweist, um den erwahnten 
Lichtstrahl zu erzeugen, und wobei die Vorrichtung 
ferner ein pistoienldrmiges Gehause (155) aufweist 
mit einer Austrittsoffnung (146), wobei die Lichtabt- 
astvorrichtung und der erwahnte Lichtdetektor 
(158) in dem Gehause (155) angeordnet sind und 
das Gehause (155) einen Handgriffteil (153) einer 
GroBe besitzt, die zum Erfassen durch einen Be- 
nutzerkonstruiert ist, und wobei das Gehause (155) 
ferner einen mit dem Handgriffteil (153) verbunde- 
nen Trommefteil aufweist. 

9. Verfahren zum Abtasten von Anzeigemitteln (170) 
unterschiedlicher Reflektivitat wie beispielsweise 
zum Abtasten yon Strichcodesymbolen, wobei fol- 
gendes vorgesehen ist; 



12 



23 



EP 0 517 057 B1 



24 



a) Erzeugen eines zu den zu lesenden Anzei- 
gemitteln (170) hin gerichteten Lichtstrahls 
(1 51) unci zum Tasten des Lichtstrahls entlang 
einer ersten Richtung uber die zu lesenden An- 
zeigemittel hinweg und Bewegung des Licht- 5 
strah!6 in einer zweiten Richtung senkrecht zur 
ersten Richtung, auf welche Weise der Licht- 
strahl (151) entlang der Anzeigemittel (170) in 
einem Rasterabtastmuster bewegt wird; und 

b) Detektieren des von den Anzeigemitteln io 
(170) reflektierten Lichtes (152) und Erzeugen 
eines elektrischen Signals ansprechend aut 
das reflektierte Lichl (152), gekennzeichnet 
durch 

c) Bestimmen aus dem reflektierten Licht (1 52), is 
ob die Anzeigemittel einem Teil eines linearen 
Strichcodesymbols Oder einem Teil eines zwei- 
dimensionalen Symbols entsprechen; und 

d) Modrfizieren der Hohe dee erwahnten Abt- 
astmusters in der zweiten Richtung entspre- 20 
chend den im Bestimmungsschritt erzeugten 
Signalen 



10. Verfahren nach Anspruch 9, wobei der Schritt des 
Modifizierens der Hohe des Abtastmusters das An- 
dern des Abtastzeilenabstandes des Abtastmu- 
sters umfaBt. 

11. Verfahren nach Anspruch 9, wobei der Schritt des 
Modifizierens das Andern der Form oder der Ge- 
start des Pfades des Lichtstrahls umfafct. 

12. Verfahren nach Anspruch 11, wobei ferner der 
Schritt des Bestimmens, ob das erwahnte elektri- 
sche Signal die Charakteristika eines Barcodes!- 
gnals besitztoder nicht besrtzt, vorgesehen ist. 



faisceau lumineux (151) le long desdits indices 
(170) dans un schema de balayage par trame ; 
et 

b) un dStecteur de lumiere (158) pour recevoir 
la lumiere reflechie (152) provenant desdits in- 
dices (170) et pour g§n6rer des signaux 6lec- 
triques sensibles a ladite lumiere r6fl6chie 
(152), caracteris6 par 

c) un moyen (140) pour determiner a partir de 
la lumiere r6f lechie (1 52) si les indices corres- 
pondent a une partie d'un symbole de code a 
barres Iin6aire ou une partie d'un symbole 
bidimensionnel ; et 

d) un moyen (140, 210, 220) pour commander 
la hauteur dud it schema de balayage dans la 
seconde direction selon les signaux produite 
par ledit moyen de determination (140). 

2. Dispositit eelon la revendication 1 , dans I equal ledit 
moyen (140, 110, 220) pour commander la hauteur 
dudit schema de balayage comprend un moyen 
(210, 220) pour changer I'espacement de la iigne 
de balayage dans ledit schema de balayage. 

25 3. Dispositit selon la revendication 1 , dans lequei ledit 
dispositit comprend de plus un moyen (1 7) pour d6- 
tectersi lesdits signaux elect riques represented un 
motif d'un symbole de code a barres. 

30 4. Dispositrf selon la revendication 3, dans lequei ledit 
moyen de commande fait passer ledit schema de 
balayage par trame d'un mode de faible hauteur a 
un mode de hauteur superieure lorsque ledit moyen 
de determination (140) determine que les indices 

35 correspondent a une partie d'un symbole bidimen- 
sionnel. 



1 3. Verfahren nach Anspruch 1 2, wobei der Schritt des 
Bestimmens die Entscheidung umtaBi, ob die Abt- 
astrichtung im wesentlichen orthogonal zu den Stri- 
chen eines zweidimensionalen Strichcodesymbols 
verlauft. 



Revendications 

1. Dispositit (100) pour lire des indices (170) de pou- 
voirs de reflexion de la lumiere diffgrents, tels que 
des symboles de codes a barres, comprenant : 

a) un scanneur a faisceau laser pour generer 
un faisceau lumineux (151) dirige* vers des in- 
dices (170) devant etre lus el pour balayer ledit 
faisceau lumineux le long d'une premiere direc- 
tion en travers desdits indices devant etre lus 
et pour deplacer ledit faisceau lumineux dans 
une seconde direction qui est perpendiculaire 
a ladrte premiere direction, dSplacant ainsi ledit 



5. Dispositrf selon I'une quelconque des revendica- 
tions prec6dentes, dans lequei ledit scanneur a 
40 faisceau lumineux d6place ledit faisceau lumineux 
(151 ) le long d'un premier trajet de balayage ou le 
long d'un second trajet de balayage en reponse 
audit moyen de commande. 

4$ 6. Dispositit selon la revendication 5, dans lequei les- 
dits premier et second trajets de balayage sont 
choisis en changeant la hauteur de balayage dudit 
scheVna de balayage par trame. 

50 7. Dispositrf selon la revendication 1, dans lequei les- 
dits indices comprennent des symboles de codes a 
barres lineaires, ou des symbologies bidimension- 
nelles dans lesquelles des donnees ou de reforma- 
tion sont representees sous la forme de barres ou 

55 d'elements de largeurs diverses agenc6s en ran- 
gees, adjacentes les unes aux autres et les unes 
en dessous des autres, chaque rangee comportant 
une pluralite de mots de code d'informations, et 
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chaque mot de code representant au moins un ca- 
ractere porteur d'informations. 

Dispositif selon Tune quelconque des revendica- 
tions precedentes, dans lequel ledit scanneur a 
faisceau lumineux comporte une source lumineuse 
a laser a semiconducteur (146) pour produire ledit 
faisceau lumineux; et comprenant de plus un boT- 
tier en forme de pistolet (1 55) ayant un port de sortie 
(156) dans lequel ledit scanneur a faisceau lumi- 
neux et ledit detecteur de lumiere (158) sont posi- 
tionnes dans ledit boTtier (155), et ledit boTtier (155) 
comporte une partie poignee (1 53) d'une taille con- 
cue pour etre empoignee par un utilisateur, et une 
partie barillet reliee a la partie poignee (153). 

Methods de balayage d'indices (170) de pouvoirs 
de reflexion de la lumiere dffierents, tels que des 
symboles de codes a barres, comprenant : 

a) la g£ne>ation d'un faisceau lumineux (151) 
dirige vers des indices (170) devant etre lus et 
le balayage dudit faisceau lumineux le long 
d'une premiere direction en t ravers desdits in- 
dices devant etre lus et le defacement dudit 
faisceau lumineux dans une seconde direction 
qui est perpend iculaire a la premiere direction, 
deplacantainsi ledit faisceau lumineux (151) le 
long desdits indices (170) dans un schema de 
balayage par trame ; et 

b) la detection de la lumiere (152) reftechie a 
partir desdits indices (1 70) et la generation d'un 
signal 6lectrique sensible a ladite lumiere refle- 
chie (152), 

caracterisee par 



plus i'etape consistant a determiner si oui ou non 
ledit signal elect rique presente les caracteristiques 
d'un signal de code a barres. 

13. Methode selon la revendication 12, dans laquelle 
ladite etape de determination comporte le fait de de- 
cider si la direction de balayage est sensiblement 
perpendiculaire aux barres d'un symbole de code a 
barres bidimensionnel. 
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c) la determination a partir de la lumiere r^fle- 
chie (152) du fait que les indices correspondent 

a une partie d'un symbole de code a barres li- *o 
neaire ou une partie d'un symbole 
bidimensionnel ; et 

d) la modification de la hauteur dudit schema 
de balayage dans la seconde direction selon 

les signaux produits dans I'etape de determina- 45 
tion. 

10. Methode selon la revendication 9, dans laquelle la- 
dite etape de modification de la hauteur dudit sche- 
ma de balayage comprend le changement de Pee- so 
pacement de la ligne de balayage dudit schema de 
balayage. 

11- Melhode selon la revendication 9, dans laquelle la- 
dite etape de modification comporte le changement S5 
de la forme du trajet dudit faisceau lumineux. 

12. Methode selon la revendication 11, comportant de 



14 



EP 0 517 957 B1 




FIG.2 



15 



EP 0 517 957 B1 




FIG.3a 




FIG. 6 



16 



EP 0 517 957 B1 



I 111 II III III Mill 

nun ii in mi ii 



1 1 II IWI I Mllll 1 1 



FIG.3b 




FIG.3C 




FIG. 4 



17 



EP 0 517 957 B1 




FIG.5d 



18 



EP0 517SS7B1 




200 



SCAM 



20t 




202 



OA? Y2&4 



I 



{203 




'206 



208 




s£yv£?oc/r 

/=d£Si/LT 



SS/VP OUT 



FIG.7 



19 



EP 0 517 957 B1 



Y-LOW/HKH 
OUTPUT 
SIGNAL 




Y-AXIS 
OSCILLATOR 



MULTIPLIER. 



'212 



AMPLITUOE 
CONTROL 
CIRCUIT 



,218 



TAXIS 




Y-AXIS 




SCAN 


DRIVER 




MEANS 



'214 



•216 



'210 



FIG. 8 




(X-AXIS SCANNING) 1 j 1 - 

f 0 t, t 



FIG9 



20 



EP 0 517 957 B1 




FIG. 10 



21 



EP 0 517 957 B1 




FIG.IIa 



FIG.IIb 



FIG.I ic 








1 III II III III II III 
[iljj)UJjijj|!!i| 




I 




imi'iifiiffiiifi 
ii ii mi ii mini 







1 II! Hill III II III 

IfMH llll ■ IHI 
■!SSSS ZZ ■■ m tmrnt mm 




III lfl 1 I III ■ IT] M 1 






iii *m nam i mil l 

iiiiiwii iiiliili 






FIG.I2a 



FIG.I Id 




FIG.I2d 



22 



EP 0 517 957 B1 



I Hill III III II III 

inn mi i ill |i 

inn mini him 
ii ii mi 1 1 in ii 1 1 



FIG.I3a 



I Hill III III Hill 

!!!!!! ilSSIHIK 

nun iiiiii ill i 

!!!!! !!!! !!!!! 

ii ii inn i urn 1 1 



FIG.I3b 




FIG. 13c 



23 



